Routine knee arthroscopic surgery for the painful knee in middle-aged and old patients-time to abandon ship
Knee arthroscopic surgery is one of the most common orthopedic procedures. Introduced in Scandinavia in the late 1970s, it replaced and improved earlier open knee procedures, changed most of them from inpatient surgery to outpatient surgery, and drastically cut patient recovery time. Earlier case reports of open surgery had suggested that in the presence of "degenerative" changes in the joint at the time of meniscectomy, patients improved-but less so than in the absence of such changes (Jackson 1968 , Appel 1970 . Subsequent reports, now using arthroscopic surgery, again suggested poorer results in patients with cartilage changes (Lysholm and Gillquist 1981 , Northmore-Ball and Dandy 1982 , Gillquist and Oretorp 1982 , Hamberg and Gillquist 1984 .
In spite of these early reports, middle-aged and older patients with a painful knee and suspected meniscus or cartilage lesion have become by far the most common patient group to be treated with arthroscopic knee surgery. Thus, 3 out of 4 patients who are treated arthroscopically for suspected meniscus rupture, cartilage lesion, or osteoarthritis of the knee are reported to be older than 35, the typical patient being between 35 and 65 years old and most often in their early fifties (Roos and Lohmander 2009 , Cullen et al. 2009 , Bohensky et al. 2012 , Dearing and Brenkel 2010 , Thorlund et al. 2014 .
It took some 20 years after the general introduction of knee arthroscopic surgery, with millions of patients treated, before the first randomized controlled trial was published (Moseley et al. 2002) . This pivotal, double-blind trial compared 3 interventions: lavage, debridement, and sham surgery in patients (mean age 52 years) with knee osteoarthritis. All 3 study groups improved, with no significant difference between the 3 in the 2-year outcomes. To date, at least 8 additional randomized trials investigating the effect of debridement and/ or arthroscopic partial meniscectomy have been published (Chang et al. 1993 , Herrlin et al. 2007 , Kirkley et al. 2008 , Österås and Österås. 2012 , Katz et al. 2013 , Yim et al. 2013 , Sihvonen et al. 2013 , Gauffin et al. 2014 . In these trials, all, some, or none of the patients included (with a mean age of between 50 and 63) had a diagnosis of knee osteoarthritis. All but 1 of these 9 trials of arthroscopic surgery in middle-aged or older people with persistent knee pain failed to show any added benefit of interventions including arthroscopic surgery over a variety of control treatments. 7 of the 9 trials were not run with blinding, and part of the observed inconsequential benefit may be explained by the more marked placebo effect of surgery compared to non-surgical interventions (Zhang et al. 2008 , Bannuru et al. 2015 . 2 trials were double-blinded and included sham surgery, with no difference found between intervention groups.
A recent systematic review and meta-analysis concluded that interventions that include arthroscopic surgery are associated with a small benefit and with harms, that the small benefit is inconsequential and of short duration, and that it is markedly less than that seen from exercise therapy as treatment for knee osteoarthritis. The findings do not support the routine practice of arthroscopic surgery as treatment for middle-aged or older patients with knee pain with or without signs of osteoarthritis .
Here it would be prudent to reiterate that most of these patients who are treated with arthroscopic surgery improve following the intervention. However, "Supporting or justifying a procedure with the potential for serious harm, even if this is rare, is difficult when that procedure offers patients no more benefit than a placebo" (Carr 2015) .
Administrative statistics suggest that the consistent and high-level evidence available that brings the benefit of arthroscopic surgery into doubt has had a limited effect on the practice patterns of arthroscopic surgery in middle-aged and older patients with a painful knee and a suspected meniscus or cartilage lesion (Cullen et al. 2009 , Bohensky et al. 2012 , Dearing and Brenkel 2010 , Lazic et al. 2014 , Thorlund et al. 2014 .
This issue of Acta Orthopaedica presents 2 reports that are relevant to the practice of arthroscopic knee surgery for the painful knee (Bergkvist et al. 2016 , Mattila et al. 2016 . Mattila et al. (2016) report on differences and changes in rates of arthroscopy due to degenerative knee disease and traumatic meniscal tears in Finland and Sweden between 1997 and 2012. They found that the arthroscopy incidence per 100,000 person-years was 2-4 times higher in Finland than in Sweden for both degenerative knee disease and traumatic meniscus tears. They also noted that although the incidence of arthroscopy for osteoarthritis decreased over time, the corresponding incidence for degenerative meniscus tears was essentially the same at the beginning and the end of the observation period, both in Finland and in Sweden. In Finland, the incidence of arthroscopic surgery for traumatic tears increased over time, but it remained stable in Sweden. Of further note was that every second meniscal tear was coded as traumatic in Finland, while the corresponding proportion in Sweden was 1 in 4. In their discussion, the authors note that it is unlikely that these differences reflect underlying differences in morbidity burden between the 2 countries, but rather reflect differences in physician beliefs about diagnosis and surgery indications, surgical coding practices, insurance policies, and patient attitudes. For Denmark, Thorlund et al. (2014) reported that the incidence of arthroscopic meniscal procedures per 100,000 personyears doubled from 164 to 312 between the years 2000 and 2011, with a 3-fold increase in those aged over 55. Remarkably, these 3 Scandinavian countries-all with national health insurance systems, high-quality administrative databases, and rather similar populations-thus show a 5-fold difference in the incidence of meniscal procedures. There are also incidence differences of similar magnitude between healthcare regions within Sweden and within Denmark and Norway (Open comparison, www.skl.se, Hare et al. 2015 , www.helseatlas.no).
These differences in incidence and changes over time, together with the mounting evidence against benefits of arthroscopic surgery over non-surgical interventions, underscore the importance of a better understanding of the treated patient population, and the diagnostic criteria on which surgical coding is based. To this end, Bergkvist et al. (2016) investigated all 4,096 knee arthroscopies in southern Sweden performed between 2007 and 2009: who gets them, what the radiologist reports, and what the surgeon finds. They found that half of the arthroscopies had a diagnostic code consistent with an old tear or injury, or with osteoarthritis. Of these, twothirds had findings on arthroscopy consistent with a degenerative meniscal tear, and half had knee osteoarthritis based on radiographs or MRI. This carefully collected information suggests that a large proportion of arthroscopic surgeries performed are done in patients where current high-level evidence does not support the practice of arthroscopic surgery.
Arguments favoring arthroscopy have focused on the putative existence of patient subgroups among the middle-aged and elderly with a painful knee, where arthroscopic surgery may be effective. However, such subgroups (e.g. with or without osteoarthritis, with or without mechanical symptoms) have not yet been possible to define . Adding to the difficulty of defining a subgroup of responders is the limited reliability of the clinical diagnosis of a symptomatic meniscal tear in this population: symptoms are often similar to those of early-stage osteoarthritis (Dervin et al. 2001 , Niu et al. 2011 ). This should not be surprising, considering the high prevalence of meniscal lesions in middle-aged or older people, most often associated with other structural joint changes characteristic of osteoarthritis, in the presence or absence of joint symptoms (Englund et al. 2008 , Guermazi et al. 2012 .
The findings summarized in this editorial should remind us that clinical impressions can be deceiving (Cobb et al. 1959 , Horton 1996 , Wartolowska et al. 2014 . When high-level evidence speaks against clinical experience and unquestioned routine, cognitive dissonance results (Miller and Kallmes 2010) . Defenders of questioned treatments focus on possible scientific flaws in the published trials to invalidate trial results, to decrease their level of cognitive dissonance, while at the same time they ignore the inherent bias of clinical experience. Another hurdle is confirmation bias making us ignore, or not want to be exposed to, information or opinions that challenge what we already believe, while readily accepting information and beliefs that confirm what we already believe. This very human trait contributes to overconfidence in personal beliefs and strengthens beliefs in the face of contrary evidence. The effects are stronger for emotionally charged issues and deeply entrenched views .
Part of the debate following the first pivotal trial and subsequent publications has been agitated, and it illustrates both cognitive dissonance and confirmation bias mechanisms. As an example, an editorial by the editor-in-chief of the journal Arthroscopy was titled "Could the New England Journal of Medicine be biased against arthroscopic knee surgery? Part 2" and included statements such as "patients who may not be of entirely sound mind are selected as research subjects [in placebo-controlled surgical studies], and research performed on such individuals would not be generalizable to mentally healthy patients" (Lubowitz et al. 2014) .
There are other possible contributory factors to a lack of implementation of high-level evidence contrary to unquestioned routine. One example is the influence of the organization of the care pathway on procedure rates, where systems can create perverse incentives, with success and remuneration being dependent on volume rather than patient outcome (Hamilton and Howie 2015) . Another example is the MR examination early in the care pathway of the middle-aged or older patient with a painful knee showing a meniscus lesion. Demonstrating the presence of such a lesion is bound to increase the likelihood of an arthroscopic procedure, irrespective of the clinical relevance of the lesion.
Available evidence supports the reversal of a common medical practice. It is time to abandon ship.
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